Isolation and characterization of the gene responsible for the X chromosome-linked Kallmann syndrome.
Kallmann de Morsier Syndrome is defined by the association of an hypogonadism with an anosmia. The hypogonadism is due to a deficiency of GnRH (gonadotropin-releasing hormone). Olfactory bulbs and tracts are underdeveloped in the patients. Embryological studies have indicated that the migration of GnRH neurons and the axonal extension of olfactory neurons, which both originate in the olfactory epithelium during embryogenesis, were impaired in a fetus affected by X-linked Kallmann Syndrome. By a positional cloning strategy, we have isolated the KAL gene, responsible for the X-linked form of the disease. The gene consists of 14 exons. A highly homologous pseudogene on the Y chromosome has been characterized. The KAL gene encodes a putative secreted protein of 680 amino acids, which contains four fibronectin type III repeats and a four disulphide core motif. The former motif is usually associated with adhesion function. The latter has been described in protein with antiprotease activity. We have isolated the chicken KAL homologue and studied its expression by in situ hybridization during late embryonic development. The gene is expressed in various neuronal populations of the central nervous system, including mitral cells of the olfactory bulbs. We suggested that the KAL protein might be involved in late neuronal differentiation.